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B million tonnes
2016 (f)

2015
China 672.3
United States Z=[F 96.1
India ENE 80.1
Japan HZA 63.0
South Korea [l 55.8
Russia  HZTHf 394
Germany fE[F 39.2
Turkey +HH 34 .4
Mexico EmI 24.2
Brazil kil 21.3

HeEEcMA4.2zM, HETHEEEAI63%

665.6

95.0
84.4
62.7
56.4
38.0
40.0
36.0
24.6
18.2

2017 (f)
652.3

97.8
89.1
63.6
54.6
38.4
404
37.5
254
18.9

[ MO A

FIEEEK y-0-y growth rates, %

2015

-5.4
-10.1
5.3
-7.0
0.5
-8.3
-1.2
1.7
5.8
-16.9

2016 () 2017 (f)

-1.0 -2.0
-1.2 3.0
54 5.7
-0.4 1.4
1.0 -3.1
-3.6 0.9
2.0 1.0
4.8 4.2
1.6 3.2
-14.4 3.8

Source: Worldsteel October 2016
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Source: CRU, IMOA , Red Door Research
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27 A MAAT “W” GREE. HERMBULIASREERN)
)

|
Eng. Steel Stslss ATS/HSS Foundries (*)F Total I

l
Europe 23,290 20% 20,810 22% 8,020 21% 5560 229d 57,680 210/1

l
Americas 24,250 21% 16,030 17% 6,190 16% 4,650 19%I 51,121 1994

I
Other Asia 18,350 16% 17,240 18% 6,560 17% 3,770 159 45,921 170/1

I
Other World 15,730 14% 12,420 11% 3,910 3% 2,810 2%i 34,870 304
Total Exc China 81,620 71% 66,500 71% 24,680 63% 16,790 67%| 189,591 690/5
I

China_34,120 29% 27,800 29% 14210 37% 8,310 339 84,440 31%

I
Total 115,740 100% 94,300 100% 38,890 100% 25,100 100% ?_Z4,Q31_1QQ,°1)

(*) 85% of castings are steel

Source SMR — End-use of Molybdenum
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mm China World =\Norld, excl. China
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2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
Data: ISSF, CSSC, Beijing
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|. Z:?]‘%%N Stainless Steel
1) EIFMF (ABC)

- EMW, KFAy Aesthetical longevity

2) tE/ER e Rt

Structural components and design
- s [EFIMIE Strength and stiffness

3) M8 % Corrosion resistance

- BERIE R L ocalized corrosion
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J\MNMEH27MNE  An active list with 27 projects in 8 cities:
E8 6), b= @), R (13), = (2) , &M (1), EiX (1), B (1)

2T BIHWASHNAEBE2A M, $HrVHZEE RZZ4000¢




2) TG A E5E Structural Stainless Steel I MO A

AIRE K Hong Kong-Zhuhai-Macau (HZM B) Bridge g i e

X AR L £M F
1.5/ M, £H60Mm:
Duplex EN 1.4362
15.000t ; 60 t Mo
Ribbed Rebar
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FEENFREESEIRRESMEE (CPT) MinREREHEE (CCT)

Alloy %Mo CPT, °C CCT,°C PREN

316 2.2 20 <0 25.3
825 3 30 5 33.6
6%MoSS 6 75 35 48.4
7%MoSS 7 >85 50 55.7

625 9 >85 35 51.7
C-276 16 >85 45 67.1

11 www.imoa.info
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1,#7}(%'@5%7}(@% High leakage rate in service pipe
£ TkiF7K ZE 20-35% Worldwide leakage ranks between 20 and 35%
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Solution: Corrugated 316L SS pipe
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Sources: Tokyo: Tokyo Waterworks Bureau; Seoul: Ministry of environment, Republic of Korea; Taipei: Taipei Water Department; Hong Kong: OECD report
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MELFM KL Advanced steel materials
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70
Condition at stamping (ho_t) .
60 2"Y Generation
Deep drawing steelsigh-Mn / austenitic)

< & conventional HSS
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0
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e mMin{E, PERE~RAR, BEbTHT
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Iz (HEN M RE

PROCESSING STRUCTURE PERFORMANCE

Matrix
Lath Martensite ]
Ni: Cleavage Resistance gifg
@x&hﬁ TEMPERING Co: SRO Recovery Resistance

Strengthening Dispersion
—»| (Mo,CrW\VFe) .C, ]

EAAbTE TREATMENT \ (NBVIC
8 IJaMll HOT WORKING \

Avoid Fe C.M CM ,.C.

& & 50leng
i"8--Wl DEOXIDATION
Grain Boundary Chemistry

Cohesion Enhancement
5 &% REFINING Impurity Gettering

W

Grain Refining Dispersion

dif
Microvoid Mucleation Resistance

Austenite Dispersion
Stability (Size, Comp)
Amount

Dilatation

HYDROGEN
RESISTANCE

A LEFLZEEN?
> EAENEESH 0.1-0.2%19%8
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1) Fei LN
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Others HSM

“ Processing HSM
Reheating gas

H Slab finishing
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processing

® Alloying cost

“ Pig iron

I MO A
AN mah—& &t PK TZHRiE
PEHLERFRBIT S S RRE

= HLRT 245 MoNb X702 BF14mmlL
FRIENHR.

1R E(EFX70F0X 80 LS
S Mo =
- B AR

(+70-100 MPa) BEH S
(+100 J) #I1Eigss
fRFE M RE L E

RESESHARS, BIKIHEMoNbIRNAM 5497 TZHA

5iEESalzgitter AG ARIE1ETERELZHMA T

www.imoa.info



1) it L5 )50
FEEXEZNE

CHINA'S THIRD WEST-TO-EAST
NATURAL GAS TRANSMISSION LINE

mm first west-to-east line

mm second west-to-east line

ma third west-to-east line

=m XIN-YUE ZHE line

B Russia-China east line
“._ ¥ Russia-China west line

Horgos Port O\ {Oushanzi

Urumai

Lunnan @

Xinjiang Uygur
. autonomous region

Ningxia Hul Beljing /.
. autonomous region [ ]

o
Zuﬁ;zdons

: Guangxi
g Gu.m;hou [
R e Hong Kong
=

Source: Chind Notwonad Petrolsum Corp CHINA DALY

SH2, Z%IiEEsL,

20

Capacity: 30 billion
cubic meters of
natural gas

Length: 7.278 km
Investment:

125 billion yuan
Sources of gas:
25 billion cubic

meters from Turkme-

nistan, Uzbekistan
and Kazakhstan,

+5 billion from the
Xinjiang Uygur
autonomous region

[ MO A

JRIWFAEH (EHEESEHA)

EU-HIPERCIN H1ERR & BN E gEFa xE

B MAVEES=40. 2-0. 3%

PrEE < SZMFI H 1ERAO. 1%MoRk
RECUEXBOTNIRAYIERE, FkERS T i
RIFIR A o

FHiHZEtH0000E, REAEAZSFHSES
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LLI/-F\%%%W_ ﬁ}:ﬁ}ﬁﬂj Achieved at Lai Wu Steel (Shandong province)

Element c Si Mn Nb T Mo B Cr/Ni/Cu
wti 0.06 0.16 2.0 0.05 0.013 0.22 0.0019 added

RS+ KTHERE N +MULPICAE] = (LEMRE

(*) multi-purpose interrupted cooling

Plate $Nx /5 -

Yield strength JiFi % 58 i - 900-945 MPa
Tensile strength £/117 52 /& 1040-1090 MPa
Elongation 7L {ii 2. 15-16%

Transition temperature #1725 i A -60°C

e A O 2 A sy M
21 www.imoa.info
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> REAEENATEMN

Fi5FLMA2T, Main Gear Failure Modes

Pitting Micro-pitting

Flank fracture Root breakage

Kl

- -A-é"'f wg_ﬁ,:géﬂ, Shaanxi FAST Auto Drive Group Company is China’s largest production

CYYS
B E TR ATIRE AFEMEIVL (£450.54%) #(Tremingl. RE~E
20 M+ E, $HiE#R=9800M/5

enterprise for heavy-duty auto transmissions, auto gears, forgings and castings.

200.000 t/y 0.5 % Mo > 800 tly

22 www.imoa.info
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3) $HEK
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v’ 1642 MM F 35 70%RY4H
v 7T R EsEEkFHiE10%/948

HAEHRPAM AL AN EER
FEBHENESE: XE. €E. HF, PERHEANBRE~E

P E = HEFRIGE KB NRK
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74.591.027 t 73.199.129 t 72.526.869 t
Ref 100% -1,9% -2,8%
1112961 884,581 817.620
15% 1,2% 1,1%
100%
90%
25.682.246 25.575.894 25.467.378
80% 34,4% 34,9% 35,1%

0% EIKHFRTE

60%
50%

40%

47.795.820 46.738.654 46.241.871

30% 64,1% 63,9% 63,8%
20%

10%

2014 2015 2016
B Gray Iron (GG) Ductile Iron (Nodular) ™ Malleable Iron (White)

RN N ER B SIS, HARSETL GRE. M. S, FEN)

25 Data compiled from Census of Worldwide cast production made by MODERN CASTING MAGAZINE in 2015; 2016 and 2017 www.imoaLinfo
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5.0 70.000.000
701+ 18% Si=43 b\ e lirons 43,6%
e 60.000.000
— o - e
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o i
& / -—Giray |y
N Iror§¢r 30.000.000
5 24— 15,7%
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O Malleable Irons 20.000.000
=
o
S 4%
3 ——_ 10.000.000 Mhaw% s,
—— ! 2,3% 1.7%
%C + 1/6%|Si = 2.0 . H B E & = W
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— m2014 W2015 2016
0 acher
0 1.0 2.0 3.0 4.0

Silicon Content - Percent
Jg:;’@k%ﬁ PEEEMAELRXENE, ERBNSERIN, ZXHESEKRE
St &

26 Data compiled from Census of Worldwide cast production made by MODERN CASTING MAGAZINE in 2015; 2016 and 2017 WWW.imoa.info
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111, E§E1ﬁfﬁ7 What Next and Conclusions [ MOA
hE: HIFESTkEX

China: the largest Mo reserves in the world
USG 2016 Wit Reagorves (1000 t)

1000

s China = USA = Peru Cile =Russia =ROW

it E I ERAEAEFIRMENT = &IR
Reserves may be considered a working inventory of an economically extractable
mineral commodity (USG Definition)

www.imoa.info
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72" 78’ 84" 90° 76' 102° 108° 11\4‘
. / |

« Mo/deposi

\. Songned massif
18%

Altay fold

Mo ore district/
belt

r Massif
Tianshan- Xingmeng oroger
40° permiao fold z 401
¢ L R n fold zone
. Z CcD
~ vt
A e, e o T St t -, IR
N
~
36°N, 36"
North Chinai Craton
3
78"/} Gungrang ok 102 ) lsos 114" 120 126" 132"
Deposit/ore . . Deposit . . Mo Mo Grade
Ref spots County (City)/Province type Commodity Size Reserves/t (%)
1 Daheishan Yongji, Jilin P Mo SL 1,090,000 0.07
2 Luming Tieli, Heilongjiang P Mo SL 890,000 0.08
3  lJidetun Shulan, Jilin P Mo L 430,000 0.09
6 Sanchazi Dunhua, Jilin P Mo L 325,000 0.07
9  Chalukou Songling, Heilongjiang P Mo—-Pb—-Zn—-Ag SL 2,460,000 0.08
26 Wunuge-tushan Manzhouli, Inner Mongolia P Cu—Mo L 405,000 0.02
28 Diyanxinamu Dongwuzhugingi, Inn. Mong. P Mo—Pb-2Zn L 400,000 0.1
53 Baishan Hami, Xinjiang P Mo L 396,000 0.03 -0.14

Ref: Porphyry molybdenum deposits in the Tianshan—Xingmeng orogenic belt, northern China (2014) Qingdong Zeng - Kezhang Qin - Jianming Liu
- Guangming Li - Mingguo Zhai - Shaoxiong Chu - Yunpeng Guo

30 www.imoa.info
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hER IR E R
Crude Steel 2017
(Million Tons)
Tot. W. Exc. China 860 51%
China 830 49%
Total 1690 100%
Europe 171 10%

Source SMR — End-use of Molybdenum; WORLD STEEL

HES WA NFEEXRENER, B, SAPEHELE

Wy, EfRfEESIEWENRFNEILES 28, X
FE i,
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